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sources from whence he had derived his information, 
and how far portions of it were based upon his own 
observations. 

We must take exception to one statement (on p. 79) 
as rather too sweeping. “Silk-producing Lepidoptera 
belong exclusively to two families, the BambyrMm and 
the Saturniida.” All, or very nearly all, Lepidoptera 
produce more or less silk ; but even if we understand 
Mr. Butler to mean “ all Lepidoptera which produce silk 
of economic value,” he would still have spoken too posi¬ 
tively, for we believe that various species belonging to 
the Lasiocampndce , and perhaps to other families of 
Bombyces, have been used as silk-producers in various 
countries ; as, for example, Libethra cajani in Madagascar. 

Mr. Butler has divided his work into six chapters. The 
first treats of “ The History of Silk Culture,” and contains 
a sketch of the gradual progress of silk-culture and manu¬ 
facture, and of the introduction of these industries into 
one country after another, from their commencement 
in China, according to tradition, about 2600 B.C., to the 
present time. One point seems to have been overlooked, 
viz. the modern origin of the name Morea for the Pelo¬ 
ponnesus, and its derivation from the mulberry-tree. 

Ihe second chapter, “ The Silkworm: its Form and 
Life-History,” deals with the metamorphoses, and the 
external structure and changes of the insect in its various 
stages. The mode of denuding the wings to examine 
the neuration ; parthenogenesis, and other incidental 
matters, are likewise noticed. Mr. Butler objects to the 
term “ nervures ” as applied to the branching tubes-which 
traverse the wings of butterflies and moths ; but we may 
be permitted to point out that such terms, when used in 
a purely technical and conventional manner, though fre¬ 
quently incorrect in themselves, rarely mislead anyone. 

Chapter III., “The Silkworm: its Internal Structure,’’' 
treats, of course, of internal anatomy. Detailed direc¬ 
tions are given for dissecting silkworms. The chapter 
closes with remarks on Lyonnet’s great work on the 
anatomy of the larva of the goat-moth, and with a de¬ 
tailed explanation of the position of Bombyx mori in the 
system of Nature. 

Chapter IV., “ The Silkworm : its Rearing and Manage¬ 
ment,” notices some of the principal races of silkworms, 
the manner of rearing them, and the mode of preparing 
the silk. The last paragraph briefly alludes to some 
allied species of true Bombyx. 

Chapter V. deals with “The Silkworm: its Diseases 
and Imperfections.” The three most serious diseases, 
flaquerie, muscardine and pebrine, are discussed rather 
fully, as well as M. Pasteur’s method of combating 
pebrine by microscopic examination of brood females. 

In the concluding chapter (VI.), the author discusses 
“ Wild Silkworms,” many of which he figures. His treat¬ 
ment of this part of the subject is necessarily somewhat 
brief, but this is the less to be regretted, as those who wish 
for further information will probably find much of what 
they require in Mr, Wardle’s “Hand-book of the Collec¬ 
tion illustrative of the Wild Silks of India, in the Indian 
Section of the South Kensington Museum.” This book 
was published by the Science and Art Department of the 
Committee of Council on Education in 1881 ; and though 
earlier in date, it will be found a most useful appendix to 
Mr. Butler’s work. 


Mr. Butler himself may fairly be congratulated on his 
success in compressing so large an amount of useful 
matter as his book contains into the moderate compass 
of just 100 pages. W. F. Kirby. 


OUR BOOK SHELF. 

Allgemeiite Geologie. Von Dr. Karl von Fritsch, Professor 
an der Universitat in Halle. (Stuttgart : J. Engelhorn, 
iSSS.) 

This is one of a very useful series of volumes which is 
appearing under the editorship of Dr. Friedrich Ratzel, 
with the title of “ Library of Geographical Handbooks.” 
As the subjects of glaciers and of volcanoes and earth¬ 
quakes have had special volumes of the series devoted to 
their discussion, while many other problems of geological 
interest are treated of in separate monographs, such as 
those which deal with the geography of the ocean, and 
the morphology of the earth’s surface, Dr. von Fritsch has 
been able to limit the scope of the work now before us to 
certain definite lines of inquiry. The first division of the 
book is devoted to “ Geophysiography,”or a discussion of the 
features of the earth as a member of the solar system, and 
of the relations of the atmosphere and ocean to the litho¬ 
sphere or solid crust of the globe. The second division, 
“Geotektonik,” deals with the forms and relations of the 
rock-masses that build up the solid crust, and is treated with 
considerable fullness, the illustrations being for the most 
part new, and not of the kind which find a place in the 
ordinary text-books of geology. In the third part, “ Geo¬ 
chemistry,” or chemical geology, we have a short sketch 
of the present state of petrography, or the description of 
rocks, followed by remarks on petrogeny, or the theory of 
their origin. It would be unfair to expect, in the 175 
pages at the author’s disposal, anything like a complete 
treatment of the numerous and difficult problems presented 
by petrological science at the present day, but it is certainly 
possible to conceive of a bolder and more masterly treat¬ 
ment of the whole question than is found in the present 
work. “Geomechanik,” or physical geology, treats of the 
questions usually grouped by English writers under the 
head of dynamical geology ; and the fifth and concluding 
portion of the work is devoted to “ Geogenie,” or a general 
sketch of historical geology. The work is of interest to 
English students and teachers of geological science, as 
illustrating the general methods of treatment of the subject 
which prevail in Germany. Without aiming at the com¬ 
prehensive character which belongs to the well-known 
treatises of Credner and Giimbel, this book forms an 
admirable sketch of the chief facts, and theories of 
geological science, which are presented always in an 
attractive and sometimes in a somewhat novel manner. 


LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under¬ 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of Nature. No notice is taken of anonymous communi. 
cations. ] 

Functionless Organs. 

tx an interesting letter which appeared in Nature 
(p, 341), under the above title, the Duke of Argyll brings 
forward a “doctrine of prophetic germs” as explanatory of 
certain rudimentary structures. He refers particularly to the 
electrical organ of the skate, which he regards as an example of 
such a germ. The doctrine is that these functionless organs are 
not structures which have been useful, but are endowed with 
“ utilities yet to be.” 

In the lecture which 1 gave at the Royal Institution, on 
“ Electrical Fishes,” in May 1SS7, I pointed out, in discussing 
the particular instance referred to, that the difficulty suggested 
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by your distinguished correspondent was familiar to Mr. Darwin, 
and that it was dealt with by him in the sixth chapter of the 
“ Origin,’ 5 in what seemed to me to be the only way which was 
then, or is now, possible. We should learn to understand it, 
he said, by observing “by what graduated steps” [electrical 
organs] “have been developed in each separate group of fishes.” 
By this I understand him to have meant that what we require 
to know is, under what conditions the development of electrical 
organs has actually taken place. 

On morphological grounds, we know that a striped muscular 
fibre taken together with its nerve, and the electrical disk of the 
organ of the skate taken together with its nerve, are homologous 
structures—that is, that they are made up of corresponding parts, 
and have corresponding places in the normal order of develop¬ 
ment ; so that they are in collateral, not in sequential, relation 
to each other. In other words, both spring from the same 
origin, not one from the other; and the development of one is 
quite as normal as of the other. An electrical organ is no more 
an abnormal muscle, than a muscle a misdeveloped electrical 
organ. 

In accordance with Mr. Darwin’s teaching, external condi¬ 
tions, whether antecedent or collateral, influence development 
only in accordance with morphological laws—that is, with the 
normal order of development. In the present instance we have 
some knowledge of the order, but the conditions are unknown ; 
and what we have to do is to ascertain what conditions of exist¬ 
ence have given predominance to one order rather than to the 
other, so as, in certain cases, to determine the development of 
apparatus for producing electrical discharges in place of apparatus 
for doing mechanical work. 

This is the problem, and it will take a long time to in¬ 
vestigate it. We know a great deal more now than Mr. 
Darwin did twenty-five years ago about the structure, develop¬ 
ment, and mode of working of the electrical organ, but scarcely 
more than he did about the “why” of its existence in such 
animals as the skate. Nor shall we be able to give any better 
account of it until time and opportunity have been afforded for 
the examination and comparison of a much larger number of 
instances than are at present accessible to us. 

I need only add a word as to his Grace’s suggestion that the 
electrical organ of the skate may be regarded as a “ prophetic 
germ.” I would observe that, although in some species of skate 
the organ is imperfect, it shows no sign of incompleteness in 
others, and therefore cannot be properly designated a germ. As 
to the organ being prophetic, I am not sure that I understand 
what the word means. If the prophecy is such as might en¬ 
courage the present race of skates to hope to be provided at 
some future period with more efficient apparatus, I am afraid 
that any such expectation on their part would be illusory. 

Oxford, August 15. J. Burdon-Sanderson. 


On the part of, I believe, a very large class of unprofessional 
students of science and theology, I should like to express the 
profound dissatisfaction, not unmingled with irritation, with 
which we have read the Duke of Argyll’s recent contributions 
to the subject of evolution. The complete collapse of the 
grave charges made against the advocates of evolution in the 
article entitled “A Great Lesson” in the September (18S7) 
number of the Nineteenth Century , is too well known to need 
comment. 

The letter on “Functionless Organs” affords another in¬ 
stance of the illogical and dogmatic style with which we are 
too familiar. Passing over any notice of the absolute incon¬ 
ceivability of any cause for the development of “prophetic 
structures,” the Duke of Argyll once more repeats the ex¬ 
ploded notion that “ the element of fortuity is inseparable 
from the idea of natural selection,” whereas, as has been 
proved over and over again, the ideas of fortuity and of evolu¬ 
tion, of which process natural selection is so integral a part, 
are absolutely incompatible. But perhaps the climax is reached 
in the following quotation : “Hitherto I have never yet met 
with a case in which an expert interprets functionless organs 
as structures on the way to use.” Having at last found a 
solitary case which, it is thought, by one expert, may be in¬ 
terpreted against the Darwinian conception of evolution, he 
immediately jumps to the conclusion that “ everywhere, in 
reasoning and observation, it is breaking down.” 

Apropos of Mr. J. G. Hurst’s pertinent queries on p. 364 of 
your last issue, it may be well to recall the Duke of Argyll’s 


dictum given in the “ Reign of Law,” i.e. that in man’s struc¬ 
ture “ there is no aborted member. Every part is put to its 
highest use.” Samuel F. Wilson. 

Warsop, August 18. 


Lamarckism versus Darwinism. 

It is to be regretted that Dr, Romanes has not written any¬ 
thing which can be considered as a reply to my letter. Although 
Prof. Weismann’s essays, to which I referred, are certainly “two 
of the most notorious essays in the recent literature of Dar¬ 
winism,” it is nevertheless equally certain that a large and 
important part of their contents is devoted to the consideration 
of the causes of variation. This being the case, I may safely 
leave the evidence in support of the statement in my first letter to 
anyone who will take the trouble to read p. 841 of the June number 
of the Contemporary Review. As it is probable that many people 
have already read the article in question, and that others may 
be induced to do so as a result of this correspondence, I think 
that on this account it may be worth while for Dr. Romanes to 
notice the criticism, and if possible to show that his remark 
about Prof. Weismann is intended to bear some other than its 
obvious meaning. 

I need hardly make any further reference to the second and 
third paragraphs of Dr. Romanes’s letter, for I have already 
explained my position in my first letter. I need only reassert 
that I was in no way influenced by Dr. Romanes’s remarks or 
opinions about myself; nor am I concerned to allude to the 
personal references contained in his letter, except to express 
regret if anything in the form as apart from the substance of my 
first letter should have caused the annoyance which Dr. Romanes 
takes no pains to conceal. 

In conclusion, it may be worth while to draw attention to the 
curious coincidence which brings into the same number of 
Nature a letter from Prof. E. Ray Lankester, containing an 
expression of opinion diametrically opposed to that of Dr. 
Romanes upon the interesting question of Lamarck versus 
Darwin. Edward B. Poulton. 

Oxford, August 17. 


With reference to the recent revival of what may be con¬ 
sidered as “pure” Lamarckism, it appears to me of importance 
that those who have followed the course of biological work and 
thought in this direction should at the present juncture declare 
their views with respect to the interpretation of such results as 
those obtained by Mr. Poulton, and referred to by Dr. Romanes 
in his letter of August 9 (p. 364). I am glad of the present 
opportunity of discussing this matter, because Mr. Poulton's work 
is to a large extent an expansion and experimental confirmation 
of views to which I gave expression in a paper published in 
1873 (Proc. Zool. Soc., p. 159). I have no desire to enter into 
the personal question as to whether Dr. Romanes has or has 
not made himself acquainted with Weismann’s essays, but I must 
express my disappointment that he has not given us a more 
explicit statement concerning the precise manner in which he 
interprets the experiments in the Lamarckian sense. For my 
own part I may add that I have had opportunities of witnessing 
Mr. Poulton’s experiments at intervals during their progress, and 
of discussing their bearings with him, and I must confess that I 
am at present completely at a loss to see how they can by any 
means be interpreted in the manner Dr. Romanes suggests. 

The conclusions at which I arrived in the paper referred to 
may be very briefly summarized. We find in many species of 
insects, &c., a variability in colour which is distinctly of an 
adaptive character, enabling the insect to become adapted to 
available environment, and thus being obviously advantageous 
to the possessors of such a faculty. From this it seemed but a 
natural conclusion that such a power of adaptability should have 
been conferred by the usual operation of the law of the survival 
of the fittest. This conclusion I ventured to draw in 1873, after 
carefully considering all the cases which I could collect. But in 
thus grouping what I called at the time “ variable protective 
colouring ” among the biological phenomena capable of being 
regarded as the result of the action of natural selection, I was 
careful to point out that the precise mechanism of the process by 
which this adaptability was brought about remained to be 
investigated for each case. This is the work which has been so 
admirably carried out by Mr. Poulton for certain Lepidopterous 
larvae, pupae, and cocoons, and the results which he has obtained 
I go far to show that this adaptability in colour is possessed by a 
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